Aims Conventional community-oriented prevention programmes have been moderately successful in reducing cardiovascular disease risk factor levels in the population. Within the German Cardiovascular Prevention Study, a new decentralized and community-related form of preventive intervention was tested.
Introduction
Since the 1970s, community-oriented approaches have been considered state-of-the-art in primary prevention at the population level [1] [2] [3] . Community-oriented intervention strategies for the prevention of cardiovascular disease have been developed and tested for example, in the North Karelia Project, in the Stanford Five City Project [4] , and in the Minnesota Heart Health Program [5] . A common assumption is that individual behaviour is largely socially determined. Thus, to enhance the effect of health education interventions, social and environmental support has to be provided [2, 3] . Before interventions are designed, systematic research on individual and community resources which are conducive to a healthier lifestyle are carried out, for example social support systems, value systems, motivational patterns, communication channels, social structures. Also, obstacles towards a healthier lifestyle at the individual and community level are identified [2, 6] . In the Stanford Five City Project [7, 8] and the Minnesota Heart Health Program [9] , this intervention approach has been moderately successful in changing the prevalence and level of risk factors and of cardiovascular disease-related mortality in communities.
The German Cardiovascular Prevention Study, a multicentre primary prevention project, was carried out in six regions of West Germany between 1986 and 1992 [10] . Its main aim was to reduce the prevalence and population means of lifestyle-related (behavioural) risk factors for cardiovascular disease, primarily hypertension, smoking, hyperlipidaemia, and obesity. The underlying assumptions were that the presence of these risk factors is associated with a higher risk of, and mortality from, cardiovascular disease; and that a reduction in the prevalence or level of risk factors will result in a reduction of cardiovascular disease incidence and mortality [11] . The German Cardiovascular Prevention Study was different from previous community-based intervention studies in two important ways: two distinct intervention approaches were implemented and tested in respective intervention areas; repeated national surveys were used to take secular trends into account, thus minimizing the problem of neighbouring control communities being 'contaminated' by interventions. So far, only pooled results from all German Cardiovascular Prevention Study intervention regions have been reported [12] . Experience, especially from the U.S. studies, mentioned above, and other community projects, led to the development of the 'cooperative prevention' approach within the German Cardiovascular Prevention Study. Based on a detailed community diagnosis, experts pre-define the information content of promotional messages as well as appropriate communication channels. Mass media play an important role in the communication of factual knowledge. Programmes are centrally coordinated and financed; they are implemented within a fixed time schedule by a study centre [4, 10] . In consequence, they require a budget for interventions and a central programme of administration. Results of the cooperative prevention component within the German Cardiovascular Prevention Study are not yet published.
All 'classical' community-based cardiovascular intervention programmes have been criticized for being 'expert-driven' and devoted to training people in the 'appropriate' ways of thinking. They are said to favour concepts of individual health risks and their prevention and to be socially selective with regard to access to intervention activities [3, 6] . Alternative intervention approaches have been developed since the 1970s, for example the Eberbach-Wiesloch Study [13] . Important insights gained from that study were that there are no 'standardized' preventive interventions that can be expected to work in any given community; and that reducing the focus of prevention on cardiovascular disease alone, or on one of its risk factors, is unnecessary and may even be counter-productive for prevention. This distinctly different intervention approach, called 'community related behavioural medicine' (CRBM), was also tested within the German Cardiovascular Prevention Study. This paper describes the results obtained in two communities after almost 6 years of intervention according to the CRBM approach.
Material and Methods

Study areas
The study communities where CRBM was initiated were Karlsruhe, a medium-sized city of 260 000 inhabitants and Bruchsal, a town of 36 500 inhabitants and its adjacent rural areas. Karlsruhe had 380 general practitioners (including private practitioners, whose specialty was internal medicine or paediatrics), and Bruchsal 30, 75% of whom verbally agreed 'fully' with the CRBM concept and 24% 'largely', whereas some 10% became really active during the intervention process. (Initially, it had been planned to start CRBM in a third community, the town of Mosbach, with 24 500 inhabitants. However, local GPs could not agree on conditions of implementation, which led to the exclusion of Mosbach from this study.)
Intervention
The aim of CRBM is to create a climate in the community, i.e. in families, at work and during leisure time, which is conducive to better health. This is assumed to help individuals and the community to actually implement changes in health related behaviour which they may already have recognised as being important for their health. To reach this aim, a process is induced in which lay people and local GPs together develop and implement preventive and health promotive activities (in cooperative prevention, pre-defined interventions are implemented). It can best be described as a particular organizational form of implementing a wide variety of measures (e.g. convincing butchers to develop fatreduced sausages, bakers to reduce the salt content of bread, organising smoking cessation as a contest, or increasing physical activity with a paper chase for children, combined with a health quiz and prizes), that should help to incite the feeling: 'Our community is on the move towards health!'. There are only a limited number of guiding rules and no pre-defined curricula. Instead, community members are motivated to set their own targets and develop activities in accordance with local needs and interests [14, 15] . Lay citizens, doing honorary (unpaid) work in their spare time, develop and run promotional activities that emphasize the immediate positive aspects of a healthy lifestyle, rather than a possible reduction in future risk of disease.
The organizational nucleus of CRBM are working groups of lay citizens and local GPs. Only individuals (and not institutions) are accepted as group members. The GPs help to initiate activities and contribute their expertise in order to ensure that activities are scientifically sound. Otherwise, they mainly give nondirectional, moral support [10, 15, 16] . They are neither required to manage nor administrate the programme nor to 'run the show'. Otherwise, the programme might become dependent on their active participation, thus ultimately decreasing sustainability. The working groups evaluate their own activities on an ongoing basis in order to adapt and improve them [15] . In the German Cardiovascular Prevention Study, the researchers initiated the setting up of local working groups but played no active role in the further implementation process and were not visible in the community except as observers. Communication in CRBM emphasizes the exchange of knowledge and experience among community members on a peer-to-peer basis; mass media do not play a particular role. Thus, an external budget for promotional activities is not required. However, group members have to be willing and able to invest their spare time and resources. No attempts were undertaken to intensify routine diagnostic or therapeutic procedures in the medical practice; intensified drug treatment of hypertension or hyperlipidaemia was not propagated.
Evaluation
Three independent cross-sectional surveys (1985/86, 1988/89, and 1991/92) were used to evaluate the effect of interventions on risk factor levels in the intervention communities. Here, only baseline and final results are reported. Survey respondents were recruited among German nationals aged 25 to 69 years resident in the study communities, using simple stratified random sampling.
This paper reports changes in prevalence and in population means of smoking, uncontrolled hypertension (d160 mmHg systolic and/or d95 mmHg diastolic, according to WHO criteria), obesity (body mass indexd25 kg . m 2 and d30 kg . m 2 ), hypercholesterolaemia (total serum cholesterol d250 mg . dl 1 ), low serum HDL (<35 mg . dl 1 for males and <42 mg . dl 1 for females in accordance with recommendations by the European Atherosclerosis Society) [17] , and a high cholesterol/HDL ratio (d5) [17] . Secular trends were taken into account by enrolling controls in a national survey (NHS). A number of communities representative of the total population of West Germany were drawn. Varying numbers of individuals were enrolled in each community, adding up to sample sizes of 4788 (baseline) and 5311 (final) [10] . In order to ensure reliability and precision, all evaluation procedures were standardized. Interviewers as well as personnel taking measurements of weight, height, and blood pressure were trained in 14-day seminars using e.g. training material developed by the American Heart Association. They were allowed to participate in the study only after strict tests and had to undergo daily reassessment of their technique by the doctor in charge. Correct implementation of procedures was crosschecked by unannounced visits of internal and external quality inspectors. All blood samples were processed in one central laboratory at the former Federal Health Office in Berlin which underwent systematic quality checks [10] .
Statistical analysis and presentation of results
In the German Cardiovascular Prevention Study, sample sizes had been calculated so that pooled results from all intervention regions would allow detection of an 8% reduction in age-specific cardiovascular disease mortality after an intervention period of 8 years with a power of 90% at a significance level of 5% [10] . Envisaged sizes of the subsamples in Karlsruhe and Bruchsal were 2500 and 1650; however, these were reduced after a recalculation of power based on the actual risk factor prevalence in the baseline survey. In the analysis, the subsamples from Karlsruhe and Bruchsal were pooled and standardized by age and sex using the German 'standard' population of 1987 [18] . In order to separate intervention effects from secular trends in levels or prevalence of cardiovascular disease risk factors, relative (%) differences between baseline and final survey are reported, both for the pooled intervention regions Karlsruhe and Bruchsal, and for the NHS, with the respective 95% confidence intervals. Net differences between changes in the pooled intervention regions and in NHS are not reported because of a number of small but complex differences in population structures which could not be fully adjusted for. As a summary measure for the main risk factors, results of the multiple logistic function (MLF) were calculated, based on the coefficients derived from the WHO ERICA project [19, 20] . Calculations were carried out separately for the intervention and NHS regions at both time points.
Results
Response rates in the intervention region were 79·8% (baseline) and 75·1% (final), resulting in respective sample sizes of 3460 and 2561. In the NHS, response rates were 66·7% and 69·0%, resulting in sample sizes of 4788 and 5311. Table 1 shows age and sex distributions in the unpooled samples. Table 2 shows baseline prevalence and population means of risk factors in the intervention region and in the NHS. Figure 1 displays changes (in percentage points related to the baseline results) in the prevalence of risk factors after 6 years in the intervention region and in the NHS. Table 3 shows changes in population means of risk factors and results of the multiple logistic function calculations as a summary measure of risk factor trends.
In the intervention region, all changes in population means of risk factors are beneficial except for a nonsignificant increase in mean body mass index. The NHS mean values show significant increases in total serum cholesterol and body mass index. With respect to prevalence rates, there are significant reductions in all risk factors investigated with the exception of overweight and obesity which remained unchanged. In the NHS,
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however, overweight and obesity show a significant increase.
Discussion
The prevention of cardiovascular disease remains a public health priority in Germany despite decreasing cardiovascular mortality rates [21] [22] [23] , as the NHS results show increases in many cardiovascular disease risk factors. When it comes to controlling cardiovascular disease risk in the population, community-based preventive interventions are still considered state of the art. Nevertheless, they have been criticized as being expensive, vertical and non-sustainable. Interventions are usually funded, planned, implemented and evaluated by experts. An extrapolation -however cautious -of the costs of interventions in a country as a whole would present most health systems with a major challenge. The reliance on experts brings about additional problems: when an expert has taken the lead it will usually be difficult for people to take over once the expert leaves. Conversely, when people define a programme from the very beginning they will rightfully regard it as their own. They will hence be more motivated to sustain it and fight for its success. Therefore, alternative approaches in the community-wide prevention of cardiovascular disease are warranted that rely to a higher degree upon the initiative of local people, and less on costly experts and expert-defined interventions. These ideas had already been taken up in the Eberbach-Wiesloch study which commenced in 1974 as a German contribution to the Comprehensive Cardiovascular Community Control Programme of WHO [24] . Preventive activities in the towns of Eberbach and Wiesloch were developed and implemented by citizens with the help of local doctors. The rather broad and seemingly unspecific citizens' activities have been fairly successful in reducing cardiovascular risk factor levels. From these positive experiences the model of CRBM was derived. Up to now it was not clear whether the success of this model would be replicable in other communities, and whether an approach that worked in small towns could be transferred to larger cities.
The German Cardiovascular Prevention Study offered an opportunity to answer these questions by testing CRBM in a quasi-experimental design. The German Cardiovascular Prevention Study set-up had four distinct advantages: (1) The NHS allowed the taking of secular trends into account that might influence risk factor levels in the intervention communities irrespective of the intervention. (2) Compared to conveniencesampled control communities, the NHS is less sensitive to a 'spill-over' of intervention activities. (3) The German Cardiovascular Prevention Study attained a high degree of standardization (e.g. by using one central reference laboratory for the whole study) and thus a high level of precision of measurement results. Therefore, differences in levels and prevalence of risk factors are unlikely to be due to measurement errors. (4) The simultaneous testing of a second, more conventional intervention strategy (Cooperative Prevention) allows an evaluation of the two strategies in comparison to each other. The aim of the German Cardiovascular Prevention Study was to assess the efficacy of community-based interventions; thus, communities where the implementation of interventions failed were excluded from the analysis. In the CRBM arm, this was the case in the town of Mosbach; there, an unfortunate combination of events led to a situation where local doctors immediately accepted CRBM but subsequently failed to implement it.
The effect of interventions on cardiovascular disease risk factors was evaluated in repeated cross-sectional community surveys. The underlying rationale is that the outcomes of interest are the risk factor prevalence/levels in whole communities (rather than in a cohort which will lose representativeness over time). In the CRBM surveys, reasonably high response rates were achieved. Increasing response rates in cross-sectional surveys above 75% will only marginally influence population means and prevalence rates [25] . An evaluation of morbidity changes at community level would have required the setting up of a myocardial infarction register; this might have introduced a source of bias by raising doctors' attention towards myocardial infarction, thus leading to a secular increase in reported cases. Furthermore, the lag time between risk factor changes and morbidity changes would have required very long study periods. Mortality changes at population level, based on death registry data, will be reported in a separate paper.
The effect of CRBM on most risk factor levels reached or exceeded expectations; the calculations of the multiple logistic function give reason to expect that the intended reduction of 8% in age-specific cardiovascular disease mortality [10] may have been reached after an even shorter intervention period than initially expected. Particularly impressive is the size of the decrease in uncontrolled hypertension; only in a very limited manner is this due to intensified hypertensive therapy [26] . Body weight in the intervention regions remained constant, but this could be seen as a success in view of steep increases in the prevalence of obesity in the NHS. The increase in mean HDL in the NHS could be explained by the increase in mean total serum cholesterol; in the intervention region, however, a similar increase in mean 
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HDL is accompanied by a small decrease in mean total serum cholesterol. Thus the cholesterol/HDL ratio shows a more beneficial trend in the intervention region. In summary, the success of the CRBM approach is comparable in size to reports in the literature, or better [5, 7, 24, [27] [28] [29] . A preliminary analysis shows that the results are at least equal to (if not better than) those of the second approach tested in the German Cardiovascular Prevention Study, the 'cooperative prevention'.
Initiating community-based intervention activities under the responsibility of local doctors was shown to be at least as effective as conventional fixed intervention strategies implemented by researchers [5, 7, 24, [27] [28] [29] . The CRBM approach does not require external funding and guidance, thereby increasing sustainability and transferability. It was shown to work in towns and cities alike. With a conventional intervention approach, activities come to an end when the funding subsides, and gains in cardiovascular risk reduction quickly lessen [27] . In Karlsruhe and Bruchsal, the citizens' activities are still on-going, 8 years after the German Cardiovascular Prevention Study ended. In Eberbach and Wiesloch, the pioneering towns of CRBM, activities have been continuing for more than 20 years now. First experiences from other countries within the CINDI network [30] indicate that the two prerequisites of CRBM (citizens who are willing to become active, and physicians who are prepared to support them) can also be met by communities outside Germany. CRBM thus appears to be an effective, sustainable and transferable model for cardiovascular disease prevention in communities.
